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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF : 

LARS PERSSON : ATTN: NEW APPLICATION DIVISION 

SERIAL NO: 09/380,080 

FILED: AUGUST 25, 1999 : 

FOR: HEAT EXCHANGER WITH : 
LEAKAGE VENT 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Preliminary to any action on the merits, please amend the above-identified application 
as follows: 

IN THE SPECTFTC A TTON 
Page 1, line 5, change "FIELD OF THE INVENTION" to 

- BACKGROUND OF THE INVENTION 

Field of the Invention —: 

line 13, change "STATE OF THE ART" to 
— Discussion of the Background —. 


IN THE CLAIMS 
Please amend the claims as follows: 
Claim 1, line 4, delete "(14)"; same line, delete "(15)"; 

line 5, delete "(3, 8)"; 

line 6, delete "(1, 6)"; 

line 7, delete "(1, 6)"; same line, delete "(15)"; 
line 10, delete "(3, 8)"; 
line 11, delete "(14)"; 
line 12, delete "(1, 6)"; 

line 13, delete "(2, 7)"; same line, delete "(15)". 
Claim 2, line 1, change "claims 1 or 2" to —claim 1— ; 

line 2, delete "(3, 8)". 
Claim 3, line 1, change "claims 1 or 2" to —claim 1—; 

line 2, delete "(2, 7)". 
Claim 4, line 1, delete "(2, 7)". 

Claim 6, line 1, change "any one of the preceding claims" to -claim 1~. 
Claim 7, line 1, change "any one of claims 1-6" to —claim 1—. 
Claim 9, line 1, change "any one of claims 6-8" to -claim 6~. 
Please add new Claims 10-20 as follows: 

—10. A heat exchanger according to Claim 2, characterized by the leakage vent 
consisting of holes, arranged in rotational symmetry, through the plates, such that the holes 
register when turning every other plate 180°. 


1 1 . A heat exchanger according to Claim 2, characterized by a sensor for detecting 
leakage being located in one or more blocked-off spaces. 

12. A heat exchanger according to Claim 3, characterized by a sensor for detecting 
leakage being located in one or more blocked-off spaces. 

13. A heat exchanger according to Claim 4, characterized by a sensor for detecting 
leakage being located in one or more blocked-off spaces. 

14. A heat exchanger according to Claim 5, characterized by a sensor for detecting 
leakage being located in one or more blocked-off spaces. 

15. A heat exchanger according to Claim 2, characterized by a pipe running from one 
or more closed-off spaces, said pipe being connected to a sensor for detecting leakage. 

16. A heat exchanger according to Claim 3, characterized by a pipe running from one 
or more closed-off spaces, said pipe being connected to a sensor for detecting leakage. 

17. A heat exchanger according to Claim 4, characterized by a pipe running from one 
or more closed-off spaces, said pipe being connected to a sensor for detecting leakage. 

18. A heat exchanger according to Claim 5, characterized by a pipe running from one 
or more closed-off spaces, said pipe being connected to a sensor for detecting leakage. 

19. A heat exchanger according to Claim 6, characterized by a pipe running from one 
or more closed-off spaces, said pipe being connected to a sensor for detecting leakage. 

20. A heat exchanger according to Claim 7, characterized by said sensor being 
connected to a security system. — 


IN THE ABSTRACT OF THE DISCLOSURE 
Please insert the following new Abstract: 


- ABSTRACT OF THE DISCLOSURE 
A heat exchanger with a leakage vent. A fully brazed heat exchanger has an 
arrangement preventing the two media inside the heat exchanger from mixing in case of 
leakage. The heat exchanger includes plates having a pattern of grooves and inlet and outlet 
connections. The plates are placed in a pack and brazed together so as to form separate 
channels for two media between alternating pairs of plates. A separation zone is created 
around the connection so as to block off the medium that is not to reach the respective 
connection. The other medium can flow on by. A leakage vent to the exterior is provided in 
the separation zone so as to allow detection of any leakage. — 

REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

By way of the present Preliminary Amendment, Applicant has amended the 
application to place it in better form for examination. Accordingly, appropriate headings 
have been added to the specification. Unnecessary reference numerals have been removed 
from the claims. Multiple dependencies have been canceled, many of which have been 
reinstated as singly dependent claims. A new Abstract has been inserted in standard U.S. 
format. No new matter has been entered by way of this amendment. 


In view of the above, Applicant submits that the application is now in condition for 
examination. Accordingly, an early and favorable action is respectfully requested. 
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HEAT EXCHANGER WITH LEAKAGE VENT 


FIELD OF THE INVENTION 

The present invention relates to a heat exchanger with a leakage vent, and 
more particularly to a fully brazed heat exchanger having an arrangement pre- 
venting the two media inside the heat exchanger from mixing in case of leakage. 
The invention also allows quick detection of the leakage. A separation zone is pro- 
vided at each connection to the heat exchanger. The separation zone comprises a 
blocked-off space with leakage vents, where any leakage can be detected. 

STATE OF THE ART 

The folly brazed heat exchangers of today comprise of brazed packs of 
plates lacking any possibility of internal inspection. One problem existing in such 
heat exchangers is that a brazing at a connection may break inside the heat 
exchanger. An invisible leak is then created inside the heat exchanger, whereupon 
the media become mixed without this being detectable from outside the heat 
exchanger. This has meant that such heat exchangers have been used only reluc- 
tantly e.g. for the cooling of machinery where the oil lubricating the machine is 
cooled by heat exchange with water. Water mixing into the oil could cause cata- 
strophic results for the machine, which could in the worst case seize up 
completely. 

Another type of heat exchanger is the seal type heat exchanger, which is 
held together by screw joints, with seals between the heat exchanger plates. The 
above problem of internal leakage has in these heat exchangers been solved by 
means of the seal extending in such a manner as to create a separation zone at each 
connection, and to create a leakage vent in the seal at the edge of the heat 
exchanger, in the separation zones. This means that any leakage will be externally 
visible. However, the heat exchanger will also have a large number of holes at the 
sides, resulting in other practical problems. Furthermore, the seal type heat 
exchanger can only be used for lower pressures (up to 50 bar); whereas brazed heat 
exchangers can be used for considerably higher pressures (up to 300 bar). The heat 
exchanger seals will age and have to be replaced at regular intervals. Brazed heat 
exchangers on the other hand are practically maintenance-free and furthermore 
cheaper to produce than seal type heat exchangers. Thus, it would be highly desir- 
able to be able to use folly brazed heat exchangers in more applications than has 
been previously possible. 

The present invention solves the above problem of internal leakage in a 
folly brazed heat exchanger by providing a separation zone at the connections. In 
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case of a brazed seam breaking, a leakage occurs into the separation zone. The 
separation zone has a leakage vent to the exterior surroundings, enabling quick 
detection of the leakage. However, no mixing of media occurs due to the leakage. 

SUMMARY OF THE INVENTION 

The present invention thus provides a heat exchanger comprising plates 
having a pattern of grooves and inlet and outlet connections. The plates are placed 
so as to form a pack and brazed together so as to form separate channels for two 
media between alternating pairs of plates. 

According to the invention, a separation zone is created around the connec- 
tions, so as to block off the medium that is not to reach the connection in question, 
whereas the other medium can flow on by. A leakage vent to the exterior is pro- 
vided in the separation zone so as to allow detection of any leakage. 

The invention is defined in claim 1. Preferred embodiments of the invention 
are detailed in the dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in further detail below, with reference to the 
accompanying drawings, of which: 

Fig. 1 is a top view of a plate for a heat exchanger according to the present 
invention, 

Fig. 2A is a sectional view along the line A-A of Fig. 1, 
Fig. 2B is a sectional view along the line B-B of Fig. 1, 

Fig. 3 is a top view of the plate of Fig. 1 together with another plate, the first 
plate being shown with broken lines to illustrate the orientation of two 
plates, and 

Fig. 4 is a partial cross section view through three plates according to the pres- 
ent invention. 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 shows a plate for a heat exchanger according to the present invention. 
As is conventional, the plate has a groove pattern and connections. The grooves 
have peaks 4 and valleys 5. A cold medium has an inlet at C2 and an outlet at CL 
5 A hot medium has an inlet at H2 and an outlet at HI . It is to be understood that the 
groove pattern may be varied in many different ways without deviating from the 
scope of the invention. 

A heat exchanger is created by assembling a number of identical plates into 
a pack. Every other plate is turned 180° so as to create a crossing pattern and to 

io form channels for the media between alternating pairs of plates, as is well known 
to those skilled in the art. Fig. 3 shows a lower plate visible through an upper plate 
in order to illustrate the crossing pattern. On one side of the pack there is also a 
bottom plate (not shown) for closing the connections on one side. The whole pack 
is brazed together in an oven so as to create brazing points where peaks cross each 

15 other. In a cross section, a honeycomb pattern is created. Furthermore, every other 
pair of plates is brazed together at the connections. This is explained in greater 
detail below, with reference to Fig. 4. 

In a conventional heat exchanger, however, the groove pattern does not 
extend as shown in the drawings, but will run without interruption up to the braz- 

20 ing around the connections. It will be understood that if such a brazing breaks, the 
medium in the connection may penetrate into the wrong channel, i.e. a channel 
belonging to the other medium. This will cause the problem as described above. 

The present inventor has realised that the problem can be solved by means 
of an arrangement described hereinafter. Around each connection there is a sepa- 

25 ration zone created by a separation groove. The separation groove is preferably 
designed approximately like a quarter circle segment. Into the separation zone only 
that medium is allowed entry which flows in or out through the connection. Within 
the separation zone there is a blocked-off space, which cannot be reached by any 
one of the media. This space is provided with a leakage vent. The leakage vent is 

30 arranged in such a way that the medium flowing through the connection flows 
around the hole via the grooves. Thus, this medium does not "see" the hole. Nor 
can the other medium, flowing in the surrounding channels, reach the hole, due to 
the separation groove. The leakage vent can only be reached by medium if the 
brazing around the connection, or at the separation groove, breaks. 

35 Figs. 2A and 2B show the cross sections of two connections. Fig. 2A repre- 

sents a connection that is lowered in relation to a reference plane 10, as shown at 1, 
whereas Fig. 2B illustrates a connection that is raised, as shown at 6. At the 
lowered connection 1, there is a lowered separation groove 3. At the raised con- 
nection there is a raised separation groove 8. At the lowered connection 1, there is 
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a raised leakage vent 2. At the raised connection there is a lowered leakage vent 7. 
The leakage vents come from the blocked-off space 15 (Fig. 4). 

Fig. 4 shows a cross section of three plates at a raised outlet connection, as 
shown at 6, where a medium HI flows out. Brazings are shown as depicted at 1 1. 

5 The flowing out of the medium HI is shown by arrows. The medium HI arrives 
from channels created between alternating pairs of plates. The figure shows the 
two top ones of one pair and the top one of the next pair. The other medium is 
flowing in channels between the intermediate pairs, i.e. the two lower plates shown 
in Fig. 4, etc. The medium C does not reach the connection as it is blocked inside 

10 its channel at the separation grooves 3, 8. A separation zone 14 is thus created 
between the separation grooves 3, 8 and the brazing around the connection 6 and 
the edge 9 of the plates. The separation zone has a blocked-off space 1 5 that 
cannot be reached by the media Hl 5 C. The blocked-off space is open to the 
atmosphere through the hole 2, 7 in each plate. These holes constitute the leakage 

15 vent. The leakage vent may optionally pass also through the bottom plate (not 
shown), but is suitably open only in one direction. 

During normal operation, the medium H thus flows inside its channels past 
the leakage vent via the grooves, whereas the other medium C only reaches the 
separation zone. At the connections to the medium C, the reverse conditions of 

20 course prevail. If a brazing should break, either at 13, that is at the connection (or 
at the separation grooves 3. 8), the medium, in Fig. 4 the medium H (or C, respec- 
tively), will leak into the separation zone. Depending on the orientation of the heat 
exchanger, which may be arbitrary, the leaking medium will be collected in the 
separation zone and will subsequently be vented through the outermost of the holes 

25 2, 7 to the exterior. Typically, such breaks occur at the connection, i.e. at 13 in Fig. 
4. There is then no risk of the medium H penetrating into the wrong channel, to the 
other medium C, as was the case with the prior art, where the brazing at the con- 
nection was the only barrier between the media. Should the brazing break at the 
separation grooves 3, 8, there is also no risk of mixing the media. 

30 When a leakage occurs, a little of the medium thus penetrates to the exterior 

of the heat exchanger. This may be detected by visual inspection of the heat 
exchanger. It is, however, preferable if this detection is performed automatically. 
According to a preferred embodiment of the invention, a sensor is connected to at 
least one separation zone; preferably to all four separation zones. The sensor may 

35 be located inside the separation zone in question or be connected via piping 
between the separation zone and the sensor. The different pipes from the separa- 
tion zones may be connected to the same sensor. 

The sensor or sensors may in turn be connected to some kind of security 
system. The security system may e.g. cause an alarm via audible signals or warn- 
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ing lights. For sensitive equipment, the security system can also provide for the 
machine to be stopped as soon as a leakage is detected. 

It will be understood that the invention depicted in the drawings and the 
description may be varied in several ways. The number of leakage holes 2, 7 may 

5 be higher than one in each separation zone. It is to be understood that the holes 
must be located in rotational symmetry, as every other plate is turned 180°. In the 
drawing, the holes are shown located at an angle of 45°, centred between the edges 
of the plates, but it is possible to locate the holes close to an edge. Arranging the 
holes closer to the edge may in certain cases make them more easily accessible. A 

10 person skilled in the art will furthermore understand that different types of sensors 
and their connections to the separation zones are possible. All such possibilities are 
considered to be within the scope of the invention. 

The present invention thus provides a heat exchanger exhibiting several 
advantages compared to the previously known art. The invention allows for fully 

15 brazed heat exchangers, which are inexpensive in manufacture, may operate at 
higher pressures, and are practically maintenance-free, to be used within a much 
wider field of application, thanks to the risk of mixing the media in case of leakage 
and the catastrophic results involved, being eliminated. It is actually possible to 
continue operation in case of a minor leakage, as the risk of disaster is practically 

20 eliminated. Simultaneously, the invention provides a quick and automatic detection 
of leakage that may be used in security systems. The advantages of the invention 
are achieved at the cost only of the separation zone, which as such entails a some- 
what reduced efficiency of the heat exchanger. This reduction may however be 
regarded as very minor, and is also present in the previously mentioned seal type 

25 heat exchangers. 

Advantageous embodiments of the invention have been described in detail. 
As was stated above, the invention may be modified in various ways without 
departing from the scope thereof, as defined by the accompanying claims. 
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CLAIMS 


10 


15 


20 


25 


30 


1 . A heat exchanger comprising plates having a pattern of grooves, and inlet 
and outlet connections, placed so as to form a pack and brazed together so as to 
form separate channels for two media between alternating pairs of plates, charac- 
terised by a separation zone (14), having a blocked-off space (15), formed by a 
barrier of valleys and peaks (3, 8) in contact with each other in alternate pairs of 
plates at a distance from the connections (1,6), the brazing at the edges of the 
plates and the brazing at the connections (1,6), which blocked-off space (15) 
cannot be reached by any one of the media except during leakage, in such a way 
that the medium which is not to reach and flow through the respective connection 
is blocked at the barrier (3, 8) between one pair of plates, whereas the other 
medium can flow through the separation zone (14) in adjacent channels in 
surrounding pairs of plates and on through the respective connection (1,6); and by 
a leakage vent (2, 7) from the blocked-off space (15) to the exterior. 

2. A heat exchanger according to claims 1 or 2, characterised by the blocked- 
off space being formed by a separation groove (3, 8), running at a distance from 
each connection and separating the connection towards the respective corner. 

3. A heat exchanger according to claims 1 or 2, characterised by the leakage 
vent (2, 7) consisting of holes, arranged in rotational symmetry, through the plates, 
such that the holes register when turning every other plate 180°. 

4. A heat exchanger according to claim 3, characterised by the holes (2, 7) 
being located at an angle of 45°, centred between the edges of the plates. 

5. A heat exchanger according to claim 3, characterised by the hole being 
located close to one edge of the plates. 

6. A heat exchanger according to any one of the preceding claims, charac- 
terised by a sensor for detecting leakage being located in one or more blocked-off 
spaces. 

7. A heat exchanger according to any one of claims 1-6, characterised by a 
pipe running from one or more closed-off spaces, said pipe being connected to a 
sensor for detecting leakage. 

8. A heat exchanger according to claim 7, characterised by several pipes 
being connected to a common sensor. 

9. A heat exchanger according to any one of claims 6-8, characterised by said 
sensor(s) being connected to a security system. 
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